Conservation, management and sustainable utilisation of biological resources depend on the accurate identification of exploited taxa, which emphasises the need for systematic taxonomic research. Chondrichthyans (sharks, rays, skates and chimaeras) are considered to be one of the most vulnerable exploited marine resources, however, the basic taxonomic study of these groups in Indian waters needs improvement to achieve better management for their sustainable exploitation. We discuss issues concerning chondrichthyan taxonomic research in India and provide an extended, updated checklist of chondrichthyans listed/reported from Indian waters, together with comments on their occurrence.
Introduction
India has many different climatic, ecological and biogeographical zones, and diverse faunal and floral groups in its ecosystems. Conservation and management of this diversity is important to maintain the equilibrium of ecosystems and for their potential human usage. Conservation, management high exploitation rates are decreasing their stocks (Smith et al., 1998; Baum et al., 2003; Garcia et al., 2008; Dulvy et al., 2014) . Documenting chondrichthyans in specific regions and understanding their taxonomy and diversity in particular ecosystems are very important for conservation and management of these decreasing resources.
Chondrichthyan research is limited in India despite its rich diversity, long history and huge fishery. An impediment to chondrichthyan research in India is a lack of comprehensive taxonomic studies/revisions and conclusive checklists. This paper presents an extended, updated checklist of chondrichthyans reported from Indian waters, together with comments on their taxonomic status and validity of occurrence.
Material and methods
The chondrichthyan checklist presented in this paper is based on a review of available publications, monographs and catalogues on their diversity, taxonomy, life history (biology, food and feeding, stock assessments), ecology and fishery; along with reports of exploratory surveys from Indian seas. Chondrichthyans identified from field and exploratory surveys conducted during 2008-2013 by the authors and information shared by colleagues are also included in the list. Validity status and occurrence from the region was confirmed and evaluated following recent publications and Eschmeyer (2014) . The IUCN assessment category (IUCN, 2013) for each species is also listed.
Results

Diversity and taxonomic status of Indian chondrichthyans
Chondrichthyans found in Indian waters have been catalogued by several researchers, but an exhaustive inventory remains elusive. Day (1889) reported 69 species, Misra (1952) reported 52, Misra (1969) reported 114 species and Talwar and Kacker (1984) reported 76 species. Raje et al. (2002) listed 110 elasmobranch species, Venkataraman et al. (2003) prepared a field identification handbook on sharks containing 72 species, and Raje et al. (2007) listed 84 elasmobranchs from the commercial fishery. These publications during different periods have therefore recorded between 52 and 114 species occurring in the Indian seas.
This study provides a checklist of 227 chondrichthyan species (from 11 orders and 41 families) recorded/listed from Indian seas (Table 1) . In this combined list, 27 species (12%) have questionable status with regard to their occurrence because their distributional range does not fall within Indian seas as per recent studies. For example, the yellow spotted catshark Scyliorhinus capensis (Smith, 1838) is known only from the southeast Atlantic Ocean and off South Africa in the Indian Ocean (Compagno, 1984) but is listed as occurring in India (Gunther, 1870; Day, 1878) . A further 41 species (18%) listed from India need confirmation. These may have distributional ranges including India or parts of Indian seas, but require taxonomic reports for confirmation. Excluding species with uncertain status and several undescribed common species, the valid species from Indian waters total 155. This includes more than 40 additional species over those reported by previous workers (Raje et al., 2007) , but we believe the list is still incomplete.
Chondrichthyan species diversity in Indian seas is higher than that reported in many other tropical Indian Ocean countries or regions such as the Arabian Gulf (43 sharks) (Moore et al., 2012) , Sri Lanka (92 elasmobranchs) (Moron et al., 1998; De Silva, 2006) , Maldives (51 elasmobranchs) (Anderson and Hafiz, 2002) and Thailand (145 elasmobranchs) (Vidthayanon, 2002) . However, a higher number (137-207 species) have been reported from Indonesia (White et al., 2006; Fahmi, 2010) .
The taxonomic problems with regard to Carcharhiniformes, Squaliformes and Myliobatiformes are yet to be resolved, which could lead to a greater known diversity in Indian seas. e.g., of the 24 squaliform shark species listed from India, 54% have uncertain status. The deep-sea chondrichthyans of India form a mostly overlooked group. Many species belonging to the same genera look alike and are possibly widely distributed. Genetic and specific morphological data are needed to the clarify taxonomic status of deep-sea chondrichthyans from Indian waters.
Many descriptions of chondrichthyans from Indian waters by earlier ichthyologists have been synonymised or are considered invalid at present (Table 2) . But, several such species have been recently revalidated by advanced studies with wider geographic sampling (Marshal et al., 2009; Ebert et al., 2010; White et al., 2010a,b,c) , which suggests many additional species could be revalidated through studies in the future.
Not all the species listed currently as being from India are available in collections, which increases the difficulty in resolving taxonomic issues. While the checklist was supposed to give the reference collection numbers (see Compagno et al., 2005; Ebert et al., 2013) , the absence of Indian specimens and appropriate cataloguing hindered this effort. Clearly, national museums and reference collections should strive to have specimens of all the Indian species in custody.
The confusion and inconsistency in species identification due to the usage of invalid/misapplied names, complex taxonomic histories and presence of several undescribed species in commercial fisheries, are impediments in resolving species listings. In turn, this results in poor reporting on catch, exports and management at a species level. There is also significant confusion persisting for similar-looking species occurring in Indian seas, which need to be critically studied and compared through collaborative studies.
Conservation status of Indian chondrichthyans
Excluding the species with uncertain status (questionable and those which need confirmation), the total number of Indian chondrichthyan species are 155, of which 3% are listed as Critically Endangered (CR), 5% are Endangered (EN (Müller and Henle, 1839) in recent collections questions the availability of these species, the possibility of their extinction, or them being mis-identified (see Compagno et al., 2003; Compagno, 2007; Compagno et al., 2009) . Another species listed in IWPA, 1972 is Himantura fluviatilis (Hamilton, 1822) , which is considered as a junior synonym of Pastinachus sephen (Forsskål, 1775) (Eschmeyer, 2014) . Recently P. sephen was considered as a complex with new species described and resolved (Last et al., , 2010 , of which at least two are available in India. The National Biodiversity Action Plan (NBAP, 2008) has stated that the "implementation of Biological Diversity Act and National Environmental Policy 2006 would be difficult without having adequate number of trained taxonomists". Resolving taxonomic ambiguities is, thus, the first step towards evolving a comprehensive conservation plan for chondrichthyans from Indian waters.
Discussion
This century has been called the century of extinctions (Dubois, 2003 (Dubois, , 2010 . Over-exploitation and habitat degradation/ alteration are major concerns causing biodiversity declines and extinction of species. There is an urgent need for cataloguing biodiversity before several species become extinct without humans even knowing of their existence. Proper identification of species is necessary for cataloguing and monitoring biodiversity (Vecchione and Collette, 1996) , with taxonomic accuracy in reports, publications and datasets being crucial, because these form the foundation of management and policy (Kholia and Jenkins, 2011) .
Recent taxonomic studies on chondrichthyans around the world (e.g. in Indonesia, Taiwan and Australia) have resulted in descriptions of many new species and have increased the resolution of species complexes (Last, 2007; Last et al., 2008a,b; Last et al., 2008a Last et al., , b, 2010c . This suggests that a systematic taxonomic study of this group in Indian waters, with wide regional sampling, molecular studies, and comparisons would identify a greater diversity of this group and validate many of the currently used names in India.
In recent years, several species have been added to the elasmobranch faunal lists of Indian seas (Akhilesh et al., 2010; Babu et al., 2011; Benjamin et al., 2012; Kizhakudan and Rajapackiam, 2013; Bineesh et al., 2014) due to the extension of fishing to newer and deeper grounds. According to White and Last (2012) , Indian waters are poorly known for its elasmobranch fauna and more scientific exploration and investigations are needed in the region. In particular, In 1999, the FAO developed a framework for the conservation of sharks, which recommended all States to prepare management policies and develop a National Plan of Action (NPOA) to identify information gaps, issues and priorities for the conservation and management of sharks. Despite several international commitments, there has been little action to better understand, manage and protect elasmobranch species in India other than the Indian Wildlife (Protection) Act, 1972. At present India does not have a National Plan of Action for the conservation and management of sharks, but the preparation of plans for regional management is underway. In 2013, shark finning was prohibited by the Ministry of Environment and Forests, Government of India.
The Indian Wildlife (Protection) Act, 1972 lists 10 elamsobranchs in Schedule I part 2(A) in MoEF, 2001 , which have to be examples and case studies in White and Last (2012) suggest the need for more studies with molecular support and wide geographical sampling which would validate several unrecognized species.
In recent years, the use of molecular and genetic data has allowed the discrimination of species with morphological similarity and overlapping characters. Hebert et al. (2003) proposed a global identification system for animals by using the mitochondrial gene, cytochrome c oxidase subunit 1 (COI) to differentiate the vast majority of animal species, including the discovery of new or cryptic species. DNA barcoding techniques (i.e., sequencing a region of mitochondrial cytochrome oxidase I gene) for rapid and accurate species identification including their life stages will be a useful tool. In India, such advanced technologies have been used on chondrichthyans by PavanKumar et al. (2013) and Bineesh et al. (2014) .
In this checklist, we have tried to include recent additions to chondrichthyan fauna, with recent taxonomic changes, but there still are many unrecognized species occurring in Indian seas and several others with misapplied names. Research institutes and Universities in India should form a network for cataloguing marine biodiversity, with multinational and multi-institutional collaboration where necessary, in the interests of conservation. 
